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IVauma in Pregnancy
Victor J. Sorensen, MD,* Brack A. Bivins, MD,* Farouck N. Obeid, MD,*
and H. Mathilda Horst, MD*
Management of 12 pregnant trauma patients is reviewed. These patients had injuries to the neck,
chest, abdomen, and extremities. Six patients had penetrating wounds, and six others had blunt
injuries. Eight of the 12 women required surgical intervention during their hospitalization. Liberal use
of diagnostic procedures such as roentgenograms, diagnostic peritoneal lavage, and angiography
aided in the evaluation of these patients. None ofthe 12 patients died, and only two developed major
complications. One fetus died as a resuh of shock in the mother and only one major neonatal
complication occurred. Rapid resuscitation combined with thorough diagnostic evaluation and early
operative intervention are needed to achieve a favorable outcome after traumatic injury to a pregnant
woman and her unborn child. (Henry Ford Hosp MedJ 1986:34:101-4)

anagement of the pregnant woman who sustains trauma
requires the surgeon to treat two patients: the mother and
her unborn child. Since the fetus is dependent on the mother for
survival, the most important goal to achieve is eariy resuscitation and thorough evaluation of the mother Possible adverse effects on the fetus which roentgenograms, drugs, and surgery
may impose should be viewed in light of the morbidity and mortality rates in women and their unbom children due to a delay in
appropriate treatment (1,2).
As part of an ongoing series of studies of trauma care, we
undertook a retrospective review of our experience with the
pregnant trauma patient. Our objectives were to evaluate our experience and determine if improvements could be made in the
care of these patients.

M

Patients
From 1980 to 1985, 12 patients who had sustained trauma during pregnancy were admitted to the trauma service at Henry
Ford Hospital. The demographics of these patients, age 18 to 38
years, are summarized in the Table.
Six of the 12 patients sustained blunt trauma to the chest, abdomen, and extremities. Three ofthese women were involved as
passengers or drivers in motor vehicle accidents. One patient
was a pedestrian struck by a car, one patient jumped from a window, and another patient was stmck in the abdomen with a brick.
Six other patients sustained penetrating injuries. One woman
sustained a stab wound to the right chest and neck, and the other
five women sustained gunshot wounds. Two of these five patients had gunshot wounds of the abdomen, and the other three
had gunshot wounds of the neck, right thigh, and right chest.

underwent diagnostic angiography of the arch and great vessels.
Both of these studies were negative for any arch or great vessel
injury. Diagnostic peritoneal lavage, performed in two patients,
was positive in one patient who was found to have a mptured
spleen. A patient with blunt trauma to the abdomen had an abdominal ultrasound which showed a normal placenta and fetus.
One patient with a pelvic fracture had fetal distress noted on
antepartum fetal heart rate monitoring performed in the posttraumatic period. At emergency cesarean section, evidence of
placental separation was present and considered as the cause of
the fetal distress. One patient had an intravenous pyelogram performed for flank hematoma and hematuria. This study was negative for renal injury. Two patients had neck roentgenograms.
One roentgenogram was pertormed after the patient's motor vehicle accident and showed no C-spine injury. The other roentgenogram was pertormed in a woman with a gunshot wound to
the neck and demonstrated subcutaneous air Confirmation of
aerodigestive injury was found at neck exploration with both tracheal and pharyngeal lacerations being found.

Surgical Procedures
Eight of the 12 patients required surgical intervention for their
injuries. Four of these eight patients required emergency cesarean section deliveries during their operative treatment for
trauma. Two of the six patients with blunt trauma underwent
exploratory laparotomy in combination with emergency cesarean section for fetal distress. Both of these women had sustained
pelvic fractures from their blunt injuries. One other patient with
blunt trauma to the abdomen, who was stmck by a brick thrown
through her car window, developed a drop in hematocrit. This

Diagnostic Procedures
Eleven of the 12 patients underwent some type of diagnostic
study during their evaluation after trauma. Eight of the 11
*omen had chest roentgenograms, five of whom showed evidence of thoracic or abdominal injuries. Of the four patients who
had abdominal roentgenograms, three showed pelvic fractures
^nd one had a bullet within the abdominal cavity. Two patients
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was subsequently explored, and the patient was found to have a
mptured spleen.
Five of the six patients with penetrating injuries required surgical intervention. The patient with stab wounds to the neck and
chest required neck exploration, repair of a tracheal laceration,
and arightthoracotomy for ligation of a lacerated right intemal
mammary artery and control of pulmonary parenchymal bleeding. The patient who sustained a gunshot wound to the neck required repair of tracheal and pharyngeal wounds. Two patients
required exploratory laparotomy for gunshot wounds to the abdomen; one of these women sustained no intraabdominal injury
and the other required a cholecystectomy, exteriorization of the
transverse colon, drainage of a liver laceration, and repair of the
diaphragm. Another patient who required surgical treatment had
sustained a gunshot wound to the thigh and experienced massive
blood loss. She required ligation of her right common femoral

artery and a left thoracotomy for resuscitation after experiencing
intraoperative cardiac arrest.

Outcome
Four of the 12 patients developed complications during their
hospitalization. Two patients developed respiratory complications including atelectasis, pneumonia, and pleural effusion.
One patient required an amputation for ischemia of her right
lower extremity. Another patient underwent tracheostomy in the
management of a tracheal injury and developed mild hoarseness
that subsequently resolved.
None ofthese 12 patients died as a result of their injuries. One
fetal death occurred in the woman who sustained cardiac arrest
following hypovolemic shock from a gunshot wound to her
femoral artery and vein. She required suction curretage 26 days

Table
Diagnostic Procedures, Surgical Procedures, and Outcome of 12 Pregnant T)rauma Patients
Weeks
Pregnant
37

Jumped 2nd story window

14

Gunshot woundrightchest

4-6

Diagnostic
Procedures
(Findings)

Mode of
Injury

Multiple stab wounds to chest
and neck

Surgical
Procedures

Complications/Outcome

Abdomen x-ray
(pelvic fracture)
Chest x-ray
(hemopneumothorax);
subclavian angiogram
(within normal limits)

Exploration and emergency
cesarean section
Tube thoracostomy

Maternal:
Fetal:
Matemal:
Fetal:

None known
None
None known
Unknown
(planned abortion)

Chest x-ray
(hemopneumothorax);
diagnostic peritoneal
lavage (negative)

Thoractomy with ligation of internal mammary artery and control
pulmonary parenchymal bleeding;
neck exploration with repair of
tracheal laceration

Matemal:

Adult respiratory distress
syndrome, pneumonia
Unknown
(Planned abortion)

Chest x-ray
(within normal limits)
Chest x-ray (bullet);
neck (subcutaneous air);
aortogram (within normal
limits)

Exploratory celiotomy

Matemal:
Fetal:
Cesarean section; neck exploration, Matemal:
repair pharyngeal laceration,
Fetal:
repair tracheal laceration, and
tracheostomy

None
None
Hoarseness
None

Fetal:

12

Gunshot wound to abdomen

40

Gunshot wound to neck

40

Gunshot wound to abdomen

Chest x-ray
(free subdiaphragmatic air);
abdominal x-ray (bullet)

Cesarean section, repair and drain
liver laceration, cholecystectomy,
repair diaphragm, exteriorization
transverse colon

Maternal:
Fetal:

Pleural effusion and atelectasis
None

15

Gunshot woundrightthigh

None; taken to Operating
Room with bleeding

Exploratory laparotomy, ligation
righl common femoral artery,
repairrightcoinmon femoral
vein, left thoracotomy for resuscitation from cardiac arrest

Maternal:

Ischemic leg; above-knee amputation ten days postoperative;
dilation and curretage three
weeks postoperative
Fetal death

Abdominal x-rays
(pelvic fracture)
Chest x-ray (within normal
limits)

None

Fetal:
Matemal:
Fetal:
Matemal:
Fetal:

33

Pfedestrian struck by car

16

Motor vehicle accident

14

Motor vehicle accident

Chest x-ray (within normal
limits); echo of abdomen
(within normal limits)

None

Matemal:
Fetal:

None
None
Unknown
Unknown
None
None

33

Motor vehicle accident, driver

Cesarean section and exploratory
celiotomy for fetal distress

Matemal:
Fetal:

None
Respiratory distress syndrome

15

Blunt trauma to abdomen
(hit by brick)

Chest x-ray (2ndribfracture);
abdominal x-ray (pelvic
fracture)
Chest x-ray (within
normal limits); intravenous
pyelogram (within normal
limits); diagnostic peritoneal
lavage (gross blood)

Exploratory laparotomy,
splenectomy for ruptured
spleen

Matemal:
Fetal:

Unknown; left hospital well
Unknown
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the signs and symptoms of the third trimester which can lead to a
delay in needed surgery.
The diaphragm is displaced upwards during pregnancy,
which results in a 15% to 20% reduction in functional residual
capacity (1). This not only causes the ventilatory reserve and
resting arterial oxygen tension (PO,) to be diminished but also
results in a physiologic hyperventilation. The "normal" PCO2
in a pregnant woman is around 30 mm Hg (1). Hypoventilation
from pain or as seen in trauma may cause a respiratory acidosis
at a PCO, of 40 mm Hg, which is a normal value in the nonpregnant woman. Both relative hypoxia and acidosis may lead to
early unrecognized fetal distress. As Crosby reported, "The effects of decreased maternal oxygenation are magnified in the
fetus so that the fetus regularly dies at levels of PO^ that are compatible with maternal survival" (3).
Finally, pregnancy also results in a decrease in gastric motility, an increase in emptying time, and a reduction in the compeDiscussion
tence of the lower esophageal sphincter (1). All of these "normal" changes may lead to a high rate of aspiration in women
Surgeons currently have a number of selective diagnostic
who sustain trauma and require surgical intervention with gentechniques available to aid in the evaluation and management of
eral anesthesia (3,6).
trauma. Computed tomography, diagnostic peritoneal lavage,
No matemal deaths occurred in our series of 12 patients who
angiography, and radioisotopic scans as well as plain X rays and
sustained
trauma during pregnancy. There was one known fetal
laboratory studies are all useful in the evaluation of the patient
death,
and
two patients who sustained trauma requiring surgery
with blunt or penetrating trauma (2-4). In the case of the pregin
the
first
trimester had planned to have abortions. The most
nant woman, however, both the patient and physician are relucserious
complications
occurred in the patient who developed
tant to subject the fetus to the same careful scmtiny used on the
intraoperative
cardiac
arrest from hypovolemic shock which
nonpregnant patient. This reluctance is caused by the desire to
occurred
from
a
gunshot
wound to the femoral artery and vein.
ehminate any negative effects these diagnostic tests could have
This
woman
subsequently
required an above-the-knee ampuon the unborn child. However, failure to diagnose a significant
tation
and
suction
curretage
for a nonviable fetus. Her course
problem after traumatic injury in the pregnant woman may lead
cleariy
illustrates
the
sequelae
of hypotension and hypoxia as it
to a higher rate of morbidity and mortality in both the mother
relates
to
the
welfare
of
both
the
mother and unbom child (7).
and her unborn child. Anything that produces hypotension or
Respiratory
distress
was
the
only
significant neonatal comhypoxia in the mother leads in a short time to fetal distress and
plication,
which
occurred
in
a
33-week-old
neonate delivered by
high fetal loss if the problem is not alleviated (1-4).
emergency
cesarean
section.
Cesarean
section
was required
The danger in penetrating trauma involves the possibility of
when
the
infant
developed
in
utero
fetal
distress
after
the mother
tissue destruction from the missile or instrument (5). Blunt
sustained
a
pelvic
fracture
from
a
motor
vehicle
accident.
Durtrauma, however, is much more potentially lethal due to multiing
surgery
the
mother
was
found
to
have
placental
separation
ple injuries to the head, thorax, abdomen, and pelvis which
which was undoubtedly related to the pelvic fracture (3).
commonly occur with automobile accidents. Specifically, pelDuring evaluation of our patients in the emergency room, libvic fractures are of concern in the pregnant woman because
eral
use was made of whatever diagnostic roentgenogram or prothey may lead to eariy fetal distress and a high incidence of fetal
cedures
deemed appropriate by the trauma staff physician.
loss (3).
These
tests
included X rays, ultrasound, and diagnostic peritoCertain normal physiologic responses of pregnancy may conneal
lavage.
Our experience along with the reported experience
fuse the assessment of the pregnant woman. Mean arterial blood
of
other
investigators
emphasizes that the pregnant trauma papressure decreases 5 to 10 mm Hg in the middle of pregnancy but
tient
should
not
be
denied
appropriate diagnostic studies for fear
rises toward normal levels at term (1). This hypotension may be
of
injury
to
the
fetus
(3-6).
aggravated by the supine position, which places the fetus over
In summary, the progress of 12 pregnant women who susthe mother's inferior vena cava and which may cause diminished
tained
blunt and penetrating trauma was reviewed. There
venous return with a resulting drop in cardiac output (2). Therewere
no
matemal deaths and only one known fetal death. After
fore, these patients should not be kept in the supine position for
careful
review
of our own experience and comparison to the
any length of time. The patient's right hip and buttock should be
experience
of
other
authors, the following points should be
tipped upward approximately 15 degrees to allow the utems to
remembered.
First,
rapid
resuscitation of the mother should be
t« displaced off the cava (2,3).
implemented
to
insure
adequate
circulation and oxygenation.
Other normal physiologic responses which may lead to probEpisodes
of
hypoxia
and
hypotension
should be avoided at
lems include the presence of dyspnea, a prominant third heart
all
costs.
Second,
thorough
evaluation
is
necessary of both the
sound, peripheral edema, and the impression of cardiomegaly
mother
and
infant
by
use
of
X
rays,
fetal
monitoring, and any
physical examination and chest roentgenogram (I). The signs
other
invasive
study
deemed
appropriate
by
the clinical status of
symptoms of congestive heart failure may be confused with

after her injury. The only known neonatal complication ocrred in a 36-year-old woman who, after sustaining a pelvic
fracture from a motor vehicle accident, required emergency cesarean section for fetal distress. This infant was estimated to
^ 33 weeks gestational age and required one week of mechanical ventilation for respiratory distress syndrome and another
two weeks of hospitalization for low birth weight and feeding
difficulties.
Two women made plans after their injuries to have abortions.
However, no verification of abortion could be found on their
medical records, and they did not return for follow-up visits.
Three other patients also failed to return for follow-up visits,
and whether they or their unbom children developed problems
is unknown. Five patients are known to have delivered normal,
healthy children.
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the mother Third, timely operative intervention should be performed as needed to correct traumatic injuries which threaten
the viability of the mother and consequentiy the infant.
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